Approaching the molecular structure of ribosomes.
Fifteen forms of three-dimensional crystals and three forms of two-dimensional sheets from ribosomal particles have been grown. In all cases only biologically active particles could be crystallized, the crystalline material retaining its integrity and biological activity for months. Cryastallographic data have been collected from crystals of 50 S ribosomal subunits, using synchrotron radiation, at temperatures between 19 and -180 degree C. Although at around 0 degrees C in the synchrotron X-ray beam the crystals rapidly lose their high-resolution reflections, at cryo-temperatures hardly any radiation damage occurs over long periods, and a complete set of diffraction data to about 6 A resolution could be collected from a single crystal. Heavy-atom clusters were used for soaking as well as for specific binding to the surface of the ribosomal subunits prior to crystallization. The 50 S ribosomal subunits from a mutant of Bacillus stearothermophilus which lacks the ribosomal protein BL11 crystallize isomorphously with the native form. Models of the entire 70 S ribosome and of the 50 S subunit have been reconstructed from two-dimensional sheets at 47 and 30 A, respectively. These models demonstrate the overall shape of the particles, the contact areas between large and small subunits, the space where protein biosynthesis may take place and a tunnel through the 50 S subunit which could provide a path for the nascent polypeptide chain.